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140 150 160 

GGGG3AACCCAGCACGAGTGATGTCGT avium 
GGGGgAACCcSGCACGAGTGATGTCGT 
GGGGAAACCCAgcACGAGT&gGTCGTi 
GGGGAAACCCAGCACGAGTyATGTCGTu 
GGGGAAACCCAGCACGAGTGATGTCGTG 



2588 GGGGAAACCCgGCACGAGTGATGTCGTG 



'ACCC 

.ccc! 

'ACCCi 
'ACCC _ 

;acccgcatct M.icansasii 
' lCcHg|5CG|CT M.smegmatis 



lTCT M.paratubecc. 
C^CT M.phlei 
iTCT M. leprae 
TCT M.gastri 



1172 
501 
501 
586 
511 
286 
229 



^210 220 230 240 

CATCTCAGTACCCGTAGG/lfiaAGAAAACAATTGTGATTCC M 



CATCTCAGTACCCGTAGGAi 
CATCTCAGTACCCGTAGGAi 
CATCTCAGTACCCGTAG^i 
CATCTCAGTACCCGTAGGAi 
CATCTCAGTACCCGTAGGAi, 

catctcagtacccgtaggag] 

2667 CATCTCAGTgcCCGTAGGJ 



tuberculosis 
lGAAAACAATTGTGATTCC M. avium 
"rAAAACAATTGTGATTCC M. paratuberc . 
rAAAACAATTGTGATTCC M.phlei 
lGAAAACAATTGTGATTCC M. leprae 



^GAAAAC 
^GAAAAC 
7AGAAAA1 




ITGATTCC M.gastri 
fTGATTCC M.icansasii 
•GTGATTCC M.-smegmatis 



330 340 350 

1289 T(5TGGG}^G^T7\Tr.rrrrnr.na^^^^ 

617 TGTGGGAfrTteATATGTCTCAGcScTACrfft^Rn'Przii/:: 



360 



617 
617 
703 
629 
404 
347 
2785 



TGTG6G. 

tgtggg; 

TGTGG 



TGTGGGM" 
TGTGGGA rdGAT 
TGTGGGA rCGATJ 

tgtggga IcctI a' 



r ATAT6TCTCAG ( 
?ATATGTCTCAG< 
iCCT^TgTGTcBc: 

'ATGTCTCA^ 
TCTCAG< 
fTCTCAG< 



-GG M. tuberculosis 



GG M- avium 
\-G G M. paratuberc . 
IgcSg M.phlei 



^ ^ 'GAG^^G m. leprae 
::TACCCGGCTGAG3~GG M.gastri 
CTACCCGQCTGAGg-GG M.kansasii 
CTACCgGGCTG^GAgGG M . smegmat i s 



Figure 1A 
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370 380 390 400 

1327 a^GTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAT M. tuberculosis 

656 Hagtc agaaagtgtcgtggttagcggaagtggcctgggaS M , av i urn 

656 I AGTCAGAAAGTGTCGTGGTTAGCGGAAGTGGCCTGGGAy M. pacatuberc . 
7 42 I AGT@A@AAAGEAGI|GTGGTTAGgfGAAGTGGCCTGGGAT M . ph 1 e i 
668 [l|AGTCAGAAAGTGgCGTGGTTAGCGGAA@TGGCCTGGGAT M. leprae 

4 43 cagtcagaaagtgtcgtggttaHcggaagtggcctgggat m . g a 3 1 r i 
3 86 cagtcagaaagtgtcgtggttahcggaagtggcctgggat M . leans as i i 
2823 CAGTgAGAAAgTGTgGTGGTTAGCGGAAgTGGCgTGGGAT M.smegmatis 



450 



460 



470 



480 



1406 CGGCACCTGCC1 
7 3 5 CGGCACCTGCCl 
7 3 5 CG GCA CCTGCC1 
820 
747 
522 
465 



iTCAATTCCCGAGTAGCAGCGGGCC M.tuberculosis 

'ATCAaESccCGAGTAGCAGCGGGCC M . av ium 

•ATCAAP?JCCCGAGTAGCAGCGGGCC M.paratuberc . 

'CCCGAGTAGCAGCGGGCC M.phlei 



SGgf^cRGCjrG TCACAGG . . ...h— * 
ggcacctgccti|gtatcaattcccgagtagcagcgggcc m. leprae 

CGGCACCTGCCTI GTATCAATTCCCGAGTAGCAGCGGGCC M . g ast ri 
-,s^^ CGGCACCTGCCTI GTATCAATTCCCGAGTAGCAGCGGGCC M.kansasii 
2902 CG§C§gCTG@CTyG^GGTgTTCCCGAGTAGCAGCGGGCC M.smegmatis 



490 



500 510 520 

1446 CGTGGAAT^GGTGTGAATC^,nrQr,«afrnBnnnrsCTan« ^ •■-■j^ 

775 CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M . av iuitl 

CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M . pa r at ube r C . 
CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M . ph le i 
CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M . leprae 
CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M . g a 3 1 r i 
CGTGGAATC I GCTGTGAATC I GCCGGGACCACCCGGTAAG M.kansasii 
2942 CGTGGAATCgGCTGTGAATqijGCCGGGACCACCCGGTAAG M.smegmatis 



775 
857 
787 
562 
505 



Figure IB 
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640 



610 620 630 

l^^^ GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCOrccT M i-nh^^^ i 
894 GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGcSiP- m' avium 
894 GTACCTGAAACCGTGTGCCTACAATCCGTCnrar^^^^^^ M. avium 
976 GTACCTGAAACCGTGTGCC?Scc"cS^^ M-ohlei"""'^^ ' 

90 7 gtacctgaaaccgtgtgcctacaatccgtca^gcct5 a? M ■ l^lll 

III ^™^^^°'^«=<=6T<^TGCCTACAATCCG?§ScS^ r ^ gTttl 
tr>L ^^^="<^'^C<^STGTG^ACAATCCGTCAGAGCC^r Mkansasii 
3062 GTACCTGAAACCGTGgGCirACAATCCGTCAGAGC^^ M.'smegma^i, 



650 



660 



670 



680 



M.tuberculosis 

934 3 
1016 
947 T- 
722 T 
665 

3102 KCGTC^ 




GTGATGGCGTGCCTTTTGA M. avium 
GTGATGGCGTGCCTTTTGA M. paratuberc 
GTGATGGCGTGCCTTTTGA M.phlei 
GTGATGGCGTGCCTTTTGA M. leprae 
GTGATGGCGTGCCTTTTGA M.gastri 
GTGATGGCGTGCCTTTTGA M.Jcansasii 
GTGATGGCGTGCCTTTTGA M.smegmatis 



4 
959 
23 
959 
1046 
972 
747 
690 



Losis 



^ 700 710 ' 720 

i^^^ AGAATGAGCCTGCGAGTCAGGGAc ArGTCGCAk GGTTAlvr M.tuberculc 
4 AGAATGAGCCTGCGAGTCAGGGAC^TS^F^S^GGTTAAC M bovH 

AGAATGAGCCTGCGAGTCAGGGACAHGTCGCa^GGTTAAC m! avium 

n™2«^^^'^°^^^^'^^'^^°^^^ M. int racellulat 

nn^r^^^^^^'^^^^'^^^^^^'^^^'^^^^^'^SGTTAAC M. paratuberc 
AGAATGAGCCTGCGAGTCAGGGACATGTCGC3AGGTTAAC M phlei 
AGAATGAGCCTGCGAGTCAGGGACATGTCGC3AGGTTAAC M leprae 
AGAATGAGCCTGCGAGTCAGGGACATGTCGC3 AGGTTAAC M. gastri 
^.^^ '^^W^TGAGCCTGCGAGTCAGGGACATGTCGCSAGGTTAAC M.kansasii 
3132 AGAATGAGCCTGCGAGTCAGGGACATGTCGC^GGTTAAC M.smegmatis 



Figure 1G 
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780 



790 800 

l^^ ^^^C^ACftCGCGUATACr,Ar,n qTGTGAAl^ AGTtiH?=;?F^ M tuberculosis 

^^1 lAGTGGCGTGT M. avi 



1 

84 

1039 CG 
103 CG- 



CG TAT- - 
770 CGTAT- 
3212 CGPAT- 



3IGT — 
GIGT — 
SIGT — 



1039 CG |cA|r^ddcTTlTlr(3^ ixurri I c-r-'rn'P KA 

1126 CGr;vT^J§SiiPg^;ig.--X3TG^^ ^"^^[^^ 



IS 

, --.avium 

■AGTGGCGTGT M. intracellular 
AGTGGCGTGT M . pa ratuberc . 



CACGCG 
:G!CG 



sprae 



_lGCGIGIGT [AGTGGCGTGT M.gastri 

i,AG5GfllGfl|GT~— AGTGGCGTGT M.kansasii 
f3TGTGTG|GTG[r2>GTGGgGTGT M.smegmatis 
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980 
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1228 ATTTAGGTGCAGCRTTRf-riTrsn'PrTi/^-nr.r-Cr^^^*^ '^^'-^^j.^s ±:s 



1228 ATTTAGGTGCAGCGTTGCGTGGTTCACC 

1228 ATTTAGGTGCAGCGTTGCGTGGTTCACC 
1322 'VT.T.m^- — : a-_rn__«„ . 



ATTTAGGTGCAGCGT§GC§TG@TTCgjM CGGAGGTAGAG M. phle i 
ATTTAGGTGCAGCGTTf5rr;TfiftTTi-S7^=5nr.^«*^^™* - 



_ w«-Ew>^w i^W^Qi UJXJi lArfI£^ 

12 4 4 atttaggtgcagcgttgcgtgqttcacc 
1019 atttaggtgcagcgttgcgtgHttcacc 
atttaggtgcagcgttgcgtg i ttcacc 



962 



3408 ATTTAGGTGCAGCaTgGcaxl^i^^^^^^^S; MismeS^^JL 



:GGAGGTAGAG M. avium 
:GGAGGTAGAG M.paratuberc. 



:ggaGGTAGAG M. leprae 
:GGAGGTAGAG M.gastri 

:ggaggtagag M.Jcansasii 



1050 



1060 



1070 



2005 CAGCC AAACTCCGAATGCCG- TGGTG-^, 

1307 CAGCCAAACTCCGAJ^TGCCG-TGGTG-T 

1307 CAGCCAAACTCCGAATGCCG-TGGTG-T 

1401 CAGCCAAACTCCGAfiTGCCG^T ^AG^ 

1323 cagccaaactccgaatgccg-tggtL 
1098 cagccaaactccgaatgccg-tggtg-ta 
1041 cagccaaactccgaatgccg-tggtg-ta 

3486 CA6CCAAACTCCGAATGCCG@T^|Gg§R 



1080 



3CGTG6CA M. tuberculosis 
lGCGTGGCA M. avium 
iGCGTGGCA M. paratuberc . 
i;^RAG@GTGGCA M.phlei 
^ ".QCiSTGGCA M. leprae 
tecOTGGCA M.gastri 
PCGTGGCA M.Jcansasii 
G@G@6G§A M.smegmatis 



Figure ID 
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1130 



1140 



2082 ACAGCCCAGATCGCCGGCTAAGGCCCC 
138 5 ACAGCCCAGATCGCCGGCTAAGGCCCC 
138 5 ACAGCCCAGATCGCCGGCTAAGGCCCC 
14 79 ACAGCCCAGATCGCCGGCTAAGGCCCC 
1401 ACAGCCCAGATCGCCGGCTAAGGCCCC 
117 5 ACAGCCCAGATCGCCGGCTAAGGCCCC 
1118 ACAGCCCAGATCGCCGGCTAAGGCCCC 
3566 ACAGCCCAGATCGCCGG@TAAGGCCCC 



1150 



1160 



XGCGTGTGCTA M. tuberculosis 
\GCGTGTGCTA M. avium 
CVGCGTGTGCTA M. paratuberc . 
rjAAGCGTGTGCTA M.phlei 
\GCGTGTGCTA M. leprae 
\GCGTGTGCTA M.gastri 
\GCGTGT6CTA M.kansasii 
\GCGT@rG@TA M.smegmatis 



-3-290 1300 1310 1320 

2241 CTCAAGCACACCGCCGAAGCCGCGGCACAT tcCACCTTGl^l 

154 4 ctcaagcacaccgccgaagccgcggcacaiHcpScttHt^ 

154 4 CTCAAGCACACCGCCGAAGCCGCGGCACATtljcAllf 



1638 CTCAAGCACACCGCCGAAGCCGCGGCfl F-AI CA G 
1560 CTCAAGCACACCGCCGAAGCCGCGGCACA 

1334 ctcaagcacaccgccgaagccgcgP ~ 

1277 CTCAAGCACACCGCCGAAGCCGCgU 
3726 @TC AAGCACACCGCCGAAGCCGCGG 



ctihtp 

§1 



lACCTT ZTJ\ 

.cc|gc — 




M, tuberculosis 
M. avium 
M.paratube rc, 
M.phlei 
M. leprae 
M.gastri 
M. Jcansasii 
M. smegmatis 



1330 



1340 



1350 



1360 



2280 --GGTGGGTGirGGGTAGGGGAGCGTCCCTCATTCAGCGAAG M. tuberculosis 



1583 Z GGTGGHTGTGGGTAGGGGAGCGTCCC 

1583 cggtgghtgtgggtXggggagcgtccc 

1676 I GG^3^GTGTGGGTAGGGGAGCGTCC 



;attCAGCGAAQ M. avium 
IcatTCAGCGAAG M. paratuberc , 
gCAlgcgcgGAAG M.phlei 



1600 3GGTGGpjTGTGGGTAGGGGAGCGT@CCTCATTCAGCGAAG M. leprae 
1367 RGG-rf— --^GGGTAGGGGAGCGTCCCTCATTC M.gastri 

1310 R|GGiJ TGGGTAGGGGAGCGTC CCTCA TTCAGCGAAG M.kansasii 

3764 \rT idrGGGTAGGGGAGCGTCcHBATgcgGgGAAG M. smegmatis 



Figure 1E 
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1380 
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1400 




pGGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT M . tube rculo sis 
:CGGGTGACCGGTGGTGGAGGGTGGGGGAGTGAGAAT M- avium 
:CGGGTGAfflcGGTGGTGGAGGGTGGGGGAGTGAGAAT M. paratuberc . 
rCGgGTGA{lJcGGTGGTGGAGGGTGgGGGAGTGAGAAT M . phle i 
^CGGGT@ACCGGTGGTGGAGGGTGGGG@AGTGAGAAT M. leprae 

:cgggtgaccggtggtggaggHtgggggagtgagaat M . g as t r i 

^CGGGTGACCGGTGGTGGAGGyXGGGGGAGTGAGAAT M - kans as i i 
:CG§GTg|c|^TGGTGGAG6GTG@GGGAGTGAGAAT M- smegmatis 



1410 



1420 



1430 



1440 



2359 
1662 
1662 
1756 
1680 
1442 
1385 
3836 



gcaggcatgagtagcg^ 
gcaggcatgagtagcgj 
gcaggcatgagtagcgj 
gcaggcatgagtagcgj 
gcaggcatgagtagcgp 
gcaggcatgagtagcg; 
gcaggcatgagtagcg? 

GCAGGCATGAGTAGCG^ 



gUVGGCAAGTGAGAACCTTGCCC M. tuberculosis 
\GGCAAGTGAGAACCTTGCCC M. avium 
s^GGCAAGTGAGAACCTTGCCC M. paratuberc . 
\GGCAAGTGAGAACCTT@CCC M. phle i 
\GGCAAGTGAGAACCTTGCCC M. leprae 
\GGCAAGTGAGAACCTTGCCC M . g as t r i 
\GGCAAGTGAGAACCTTGCCC M.kansasii 
\GGCAAGTGAGAACCTTgcCC M. smegmatis 



1570 1580 1590 1600 

2519 CC acCCGTGAg SAATCA-GCGGTACTAACCACCCAAAACCG M. tube rculos is 
1821 CGICCCTGAIGAATCA-GCGGTACTAACCACCCAAAACCG M. avium 
1821 CG I CC C TGA I GAATC A-GCGG TACTAACCACCCAAAACCG M. paratuberc. 
1915 CGflicclqTGA I GAATC fTCATTd rBcTAACCACCCAAAACCffl M.phlei 
1840 CGCCCGTGAIGAATCA-GCGGTACT@ACCACCCAAAACCG M. leprae 
1602 CGCCCGTGAIGAATCA-GCGGTACT7\ACCACCCAAAACCG M.gastri 
1545 CGCCCGTGA I GAATCA-GCGGTACTAACCACCCAAAACCG M. kansasii 
3996 CGgccgTGAgjGAATCA-GCGGTACTAACCAgcCAAAACCg M. smegmatis 



Figure 1F 
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2558 
1860 
1860 
1955 
1879 
1641 
1584 
4035 



1610 



1620 



1630 



1640 



GAT-CGAgCAffl-TCCCCTTCGGGGG gSgTG^^^^ M. tuberculosis 

GM-CGAraUccCCTTCGGGG M Zl'^.r . 

GAT-CGA@C%5frCCCCTTCGGGGG dT StgGAG 3 T tO- r r m i 
GAT-CGATCS^TCCCCTTCGGGGG^^^^^ "-leprae 

GAT^CGATCRC-TCCCCTTCGGGGGr-GTGGAGSTC-Trr m E ■ • 

^CCl3GA@cicSct3rTCGGGG#S?G§PJi?|§ ';!,:ir,:ills 



^€50 1660 1670 

2594 GGCTGCGTGGGAACTTCGCTGGTAGTAGTCAAG 

1896 ggctgcgtgggaHcttcgctggtagtagtcaag 
1 89 6 ggctgcgtggga z cttcgctggtagtagtcaag 



1680 

IGG M. tuberculosis 
IGGG M. avium . 
ISGG M.paratuberc . 



ggctgcgtggga z cttcgctggtagtagtcaag 

1896 ggctgcgtggga CCTTCGCTGGTAGTAGTCAAG^fcUiPr« mT''"^ 
l'9?7 ^^^I^^^^^^^fe-^^TAGT^^^^ 

llll ^^^^^^^^^^|^^'^'^^^H^<5TAGTAGTCAAGCGArGGG M leprae 
lell rrrln^nl'^''^^^^^ M gas"! 

4071 GGCTGCgTCGGAyCTTCGgrGGTAGTAGTCAAGCGAbEoG M smegi 



asii 
smegmatis 



1690 



1700 



2634 
1936 



1710 1720 
^g^gacgcSgP^^'^^^^^^ M.ruberculo. 



1957 
1717 
1660 
4111 



1Q-5« r-n.^^^ [T SCCGTACCAGTCAGTGGTAfl I A- M . aviujn 

1936 -GTGACGCAGGAAGG^GCCGTACCAGTCAGTGGTAArA- M DaCMubere 
2025 -GTGACGCAGGAAGGTAGCCGTACCAGTCAGTGGTAArt M.'Shlei 
-GTGACGCAGGAAGGTOGCCGTACCAGTCAGTGGTAA r A- M. leprae 
-GTGACGCAGGAAGG^GCCGTACCAGTCAGTGGTAAIA- M.gaat" 

-GTGACGCAGGAAGOtAGCCGTACcisTCAGTGGTAA^- M. smegmatis 



Figure 1G 
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1730 1740 1750 1760 

2672 -CTGGGGCAAGCqgaiaiifiJS^GAGCGATAGGCAAATCCGT M. tuberculosis 

197 4 -ctggggcaagccBgtagP^gagcgataggcaaatccgt M. avium 

1974 -CTGGGGCAAGCCaGTAG i — kG AGCGATAGGCAAATCCGT M . paratube rc . 
2063 - C@GGGG@AA@CCmGTAGGGgG AG@GATAGGCAAATCCGT M.phlei 
1995 -CTGG@GCAAGCCnGTAGGGAGAGCGATAGGCAAATCCGT M. leprae 
1755 -CTGGGGCAAGCcWgTAGGGAGAGCGATAGGCAAATCCGT M.gastri 
1698 -CTGGGGCAAGCcWgTAGGGAGAGCGATAGGCAAATCCGT M.kansasii 
4149 -C@GG@G@AAGCC0GTAGGGAGg^GATAGG@?W^TCCGT M.smegmatis 



1970 1980 1990 2000 

2908 AnfinGaAcrflflAATATCCTGAACACCCTTfirfiflTf^fiBAflf; M. tube rculos is 
2208 AGGGGGBcCGGAATAEcGTGAACACCCTTGCGGTGGGAGC M. avium 
2208 AGGGGGqCC GGAAT A : CGTG AACA CCCTTGCGGTGGG AGC M. paratube rc . 
2298 AGGGGGACCgAC^AgCGTGAg^C@CTTGCGG@GGgAGC M.phlei 
2231 AGGGGGgcCGG AAT ATCGTGAACACCCTTGCGGTGGG AGC M . 1 e p r ae 
1910 M.gastri 
1934 agggggac cggaa taBcgtgaacacccttgcgg tggga gc M.kansasii 

4385 AGGGGGACCg^AT|gCGTG@A^CC@TTQcGGgc^AGC M.smegmatis 



2410 2420 2430 2440 

, I ' ' ' 

334 5 A OCTCGACGCCAGTTGGGGCp GAGTCGTTGTTGAAATACC M, tuberculosis 
28 4 ACCTCGACGCCAGTTGGGGCGGAGTCGTTGTTGAAATACC M . bovi 3 

264 5 S^ca|gacgccagtt[i]gSgP|ggagtcgttgttgaaatacc M. avium 

393 ArACAGACGCCAGTTTGrATGGAGTCGTTGTTGAAATACC M. int racel lulare 

2645 EavCAGACGCCAGTTIGtelGGAGTCGTTGTTGAAATACC M. paratube rc . 

2737 |g|c rcqGACGCCAGTTFlGGG I GGAGTCGTTGTTGAAATACC M.phlei 

2668 ACg^GACGCg^GTTGGGGtgGGAGTCGTTGTTGAAATACC M, leprae 

1910 M.gastri 

2372 AC CTC^ CGCCAGTTGGGG[i|GGAGTCGTTGTTGAAATACC M.kanaasii 

4 822 Bc ff^cy ^CGCCAGTl^TlGGGfllGGAGTCGTTGTTGAAATACC M.smegmatis 



Figure 1H 
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2450 2460 2470 2480 

3385 actctgatcgtattg ogcatctaacctcgaaccctgaatc m. 
actctgatcgtattgggcatctaacctcgaaccctgaatc m. 
actctgatcgtattggHcaBctaacStcgaaccctP^tc M, 

ACTCTGATCGTATTGG R CA C CTAAC S TCGAACCCT - T ATC M ! 
actctgatcgtattgghca gCTAACyrCGAACCdt, T ^TC M . 
ACTCTGATCGTATTGGGC^CTAACCTCGgACC&G|GATC M. 
ACTCTGAT@GTATTG0CATCTAACCTCGAACC§I@VTC M. 

ACTCTGATCGTATTGG§C^CTAACgTCGAACCCTGAATC m! 
4862 ACTCTGATCGTATTGGGcgrCTAACCTCG^CCgl^ATC M. 



324 

2685 

433 

2685 

2777 

2708 

1910 

2412 



tube rculosis 

bovis 

avium 

intracellulare 

paratuberc . 

phlel 

leprae 

gastri 

Icansasii 

smegmatis 



3425 

364 

2724 

472 

2724 

2817 

2748 

1910 

2452 

4902 



2490 2500 2510 2520 

GGGTTTAGb GACAGTGCCTGGCGGGTAGTTTAACTRflftfsr M- tuberculosis 
GGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M . bov i s 
GGGTT&i0GGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. avium 
GGGTT: ACGGACAGT6CCTGGCGGGTAGTTTAACTGGGGC M. intracellulare 
GGGTT C AgGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. par atube rc . 
0pGTTgAGGGACAGTGCCTGG@GGGTAGTTTAACTGGGGC M . phle i 
gGGTTTAGGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. leprae 
_ M-gastri 
GGGTTmgGGACAGTGCCTGGCGGGTAGTTTAACTGGGGC M. kansasii 
@GGTTgAGGGACAGTGCCTGG@GGGTAGTTTAACTGGGGC M. smegmatis 



2930 2940 2950 2960 

3864 AGTACGAGAGGACCGGGACGGACGAACCTC UGGTGCt ^CCA M. tuberculos is 

3163 agtacgagaggaccgggacggacgaacctctggtKtacca M. avium 

3163 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTATACCA M. paratuberc. 
3256 AGTACGAGAGGACCGGGACGGACGAACCTCTGGTATACCA M.phlei 
3187 AGTACGAGAGGACCGGGACGGACGAACCTCTGGtK'wCCA M. leprae 
1910 M. gastri 

2891 agtacgagaggaccgggacggacgaacctctQgtgcacca m. Icansasii 
5342 agtacgagaggaccgggacggacgaacctctggt^acca m, smegmatis 



Figure II 
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2970 



2980 



3904 GTTGl 



2990 



3000 



3203 GTTGT^CcAgg^^ 
3203 pSgTC^^ ^ 

3227 GTTGTCgcycCAGGGGCACCGCTGGATAGCCACGTTCGGg M leplle 



2931 GTTGTCO 
5382 GTTGTCO 



CAGGGGCACCGCTGGATAGCgRCGTTCGG 
CAGGGGCACgGCTGGATAGCCACGTTCGG 



M.gaatci 
M.kansasii 
M.smegmatis 



^°10 3020 3030 3040 

lltt SaaSATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M tubercul 
3243 CAG6ATAACCGCTGAAAGCATCTAAGCGGGAAACCTTCTC M avi^ 
3336 ^^^^^J?^^^°^^<5'^«='^tctaagcgggJJJS?c?^ "ijlr^ube 



osis 



rc . 



4023 

609 

3322 

677 

3322 

3415 

3309 

1910 

3050 

5501 



CCCGC 
CCCGC 
CCCGC 
CCCGC- 
CCCGC- 
CCCGC- 



CCCGC- 
CCCGC- 



3090 3100 3110 3 120 

■ AGAACACGGdTTCAATAGGT^TXr, Ar r Tr.r.n n-;;?^ M. tuberculosis 
- AGAACACGGGTTCAATAGGTCAG ACCTGGAAGCT M . bo V i S 
•AGACCACGGGgT^TAGGiaCAGACCTGGAAGCT M. avium 

-aga:cacgggtt*atagg = cagacctggaagct m. intracellulare 

-AGAICACGGGWtEgATAGg):cAGACCTGGAAGCT M.paratuberc 
■AGAQCACGGGyrcyATAGgyCAGACCTG@A§GCg M.phlei 

M. leprae 

•AGAACACGGGTT^TAGgBcAGACCTGGAAGCT m! kansasii 
-AGAgCACGGGgif^TAGg^AGACCTGGAAGCg M . smegmat i s 
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GCGGCGTGCTTAACACATGCAAGTCGAACGGAAA dGTCir M. tuberculosis 



GCGGCG 

E 



T^fcTTAACACATGCAAGTCGAACGGAAAGGl 

::.i3ttaacacatgcaagi@gaacggaaa< 



TC M. avium 

M. intracellulare 
TC M. paratuberc . 
M. scrofulaceum 



gcggcgtgcttaacacatgcaagtcgaacggaaaggI 
gcggcgtgcttaaca§atgcaagtcgaacggaaaggL, 

gE^^^^^iS'^'^'T'^'^^^ATGCAAGTCGAACGGAAAGGTCTC M. leprae 
aCGGCGTGCTTAACACATGCAAGTCGAACGGAAAGGTCTC M. kansasii 
GCGGCGTGCTTAACACATGCAAGTCGAACGGAAAGGTCTC M. gast ri 

pr^!p"2:™S^''°'''^^''^^ M. gordonae 

hlZZdGTGCTTAACACATGCAAGTCGAACGGAAAGGTCTC M.marinum 
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T i-^^^^4aL2£^CTCGAGTGGCGAACGGGT M. tuberculosi 3 

T TCGGAGATACTCGAGTGGCGAACGGGT M. bovi 3 

T TCGGAGarACTCGAGTGGCGAACGGGT M. avium 

T- TCGGgG-TACTCGAGTGGCGAACGGGT M. intracellulare 

T TCGGAG3TACTCGAGTGGCGAAC6GGT M. paratuberc . 

l\r.T.llZZZ ;;V;gggBGBTACTCG AGTGGCGAACGGGT M, SCrofulaceum 

T^^^fcTfffr^AGATACTCGAGTGGCGAACGGGT M. leprae 
T TCGGAGA^CTCGAGTGGCGAACGGGT M.kansasii 

T- TCGGAG^ACTCGAGTGGCGAACGGGT M.gastri 

g Er3G@C5grAC@CGAGTGGCGAACGGGT M.gordonae 

T TCGGAGATACTCGA§TGGCGAACGGGT M.marinum 
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1^0 140 150 160 

GAGTAACACGTGGtisGfVTCTGCCCTGCACTTC-GGGATAA M 
GAGTAACACGTGGGTGATCTGCCCTGCACTTC- GGGATAA M 
G AGTAACACGTGGgE^TCTGCCCTGCACTTC- GGGATAA M , 
GAGTAACACGTGGG ZA ATCTGCCCTGCACTTC- GGGATAA M , 
GAGTAACACGTGGG ATCT@CCCTGCACTTC- GGGATAA M . 
GAGTAACACGTGGGM ATCTGCCCTGCACTTC- GGGATAA M . 
GAGTAACACGTGGG^ ATCTGCCCTGCACTTCgGGGATAA M '. 
GAGTAACACGTGGGCn ATCTGCCCTGCAcKac- GGGATAA M . 
GAGTAACACGTGGGgJ ATCTGCCCTGCAC ftOC- GGGATAA M . 
GAGTAACACGTGGG™ATCTGCCCTGCAC^C- GGGATAA M, 
GAGTAACACGTGGGgGATCTGCCCTGCACTTC- GGGATAA M . 
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^ 180 190 200 

GCCTGGGAAACTGGGTCTAATACCGGATAGGAc fcAd55Gir M. t:..h^rr».,l <, 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCACGGGA M . bo V i 3 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCfi^aGA M avium 
GCCTGGGAAACTGGGTCTAATACCGGATAGGACCrTTJ^Gi M. intracellulare 
GCCTGGGAAACTGGGTCTAATACCGGATAGGAcdlOftjRa m -^ratuberc. 

rcofulaceum 
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210 2 20 

313CATGTCTTGTGGTGGAAAC 



230 



240 



::ggtgtgggat m. 

tgcatgtcttgtggtggaaagcgctttagcggtgtgggat m 

CGCAtGTCT^" 
CGCATGTCTTfr; 
CGCATGTCT' 



GGTGGAAAGCpljTTTf^^GGTGTGGGAT M, 
'^GTGGAAAGC — TTT iteCGGTGTGGGAT M 
c=L- - 'GGTGGAAAGC-TTTT-GCGGTGT@G@AT M 
C GCATGgCTTGTGGTGGAAAGC - - TTT I GCGGTGTGGGAT M 
Z GCATGTCTTGTGGTGGAAAGC - T TTT T GCGGTgE3gGAT M 
C GCATGScTTGTGGTGGAAAGC - - TTT I GCGGTGTGGGAT M , 
qGCATGg CTTG TGGTGGAAAGC — TTT I GCGGTGTGGGAT M ! 
^CATGTC^T§TGGTGGAAAGg-TjTT1] - GCGGTGTGGGAT M ! 
"^ATGTCgTGTGGTGGAAAGEJcTTTgGCGGTGTGGGAT M. 
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250 260 ' 270 280 

(^CCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M . tuberculos is 
GAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M . bovi s 
G3GCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M. avium 
G3GCCCGCGGCCTATCAGCTTGTTGGTGGGGTGA@GGCCT M. intracellulare 
G3GCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M. paratube rc . 
G3GCCCGCGGCCTATCAGCT0GTTGGTGGGGTGAgGGCCT M. scrofulaceum 
GGGCCCGCGGCCTATCAGCTggTTgGTGGGGTgACGGCCT M. leprae 
G3GCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCT M. kansasii 
G I^GCCCGCGGCCTATCAGCTTGTTGGTGGGGTG ACGGCCT M . g a s t r i 
GpHCCCGCGGCCTATCAGCTTGTTGGTGGGGTG A@GGCCT M . g o r do n ae 
rCCGCGGCCTATCAGCTTGTTGGTGGGGT^CGGCCT M - ma r inum 
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^£0 460 470 480 

AAACCTCTTTCACCATCGACGAAGGTCCGGGTlgJrCTCGG M 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGG M 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTfl]TCTCGG M 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTT I TCTCGG M . 
AAACCTCTTTCACCATCGACGAAGGTCC GGGTT I TClflGG M 
AAACCTCTTTCACCATCGACGAAGG^g^^^CTI^^G M 
AAACCTCTTTCACCATCGACGAAGGTCfflGGGfrAT rCTTOG M. 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGG M . 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGG M 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTlffirCTCGG M 
AAACCTCTTTCACCATCGACGAAGGlQCGGGTTyrCTCGG M, 
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1130 114 0 1150 1160 

TCTCATGTl-GCCAG d?y(jA^AA¥feG^ GGGACTCGTGAflan M 
TCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTGAGAG M 
TCTCATGTTGCCAGdiaGTAATGjc3GGGGACTCGTGAGAG M 
TCTCATGTTGCCAGgsaGTAATG ZC GGGGACTCGTGAGAG M 
TCTCATGTTGCCAGcbdGTAATG CP GGGGACTCGTGAGAG M 
TCTCATGTTGCCAGqggGTAATGlcgGGGGACTCGTGAGAG M 
TCTCATGTTGCCAGCACGTAATGGTGGGGACTC6TGAGA6 M , 
TCTCATGTTGCCAGdi^GTAATGEaGGGGACTCGTGAGAG M , 
TCTCATGTTGCCAGC 3G GTAATG ZC GGGGACTCGTGAGAG M . 
TCTCATGTTGCCAGCggGTAATGlCgGGGGACTCGTGAGAG M . 
TCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTGAGAG M . 



.tuberculosis 
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. scrofulaceum 
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118^ CAATGGCCGGTACAAAGGGCTGCGATGCC dCGk GGTTAAG M. tuberculosis 
1328 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M.bovis 
1224 CAATGGCCGGTACAAAGGGCTGCGATGCCGgS^GGTTAAG M. avium 
1176 CAATGGCCGGTACAAAGGGCTGCGATGCCGi 
1218 CAATGGCCGGTACAAAGGGCTGCGATGCO 
1184 CAATGGCCGGTACAAAGGGCTGCGATGCCG 
1239 CAATGGCCGGTACAAAGGGCTGCGATGCCG _ 

1186 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M.kansasii 

1187 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M. gastri 
1220 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M. gordonae 
1181 CAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAG M. marinum 



.GGTTAAG M. int race 1 lulare 

T^GGTTAAG M. paratube rc . 

.GGTTAAG M. scrof ul aceum 

.GGTTAAG M. leprae 
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3-2^0 1300 1310 1320 

'-^AAT(4c2lA;;£fU\GCCGGTCTCAGTTCGGATEl5GGGTCT M. tuberculosis 
1368 CGAATCCTTA-AAAGCCGGTCTCAGTTCGGATCGGGGTCT M.bovis 
1264 CGAATCCTTnAAAGCCGGgCTCAGTTCGGATfaGGGGTCT M. avium 
^llt ^GAATCCTTrTAAAGCCGGTCTCAGTTCGGATIGGGGTCT M. intracellulare 
1258 CGAATCCTTrTAAAGCCGG§CTCAGTTCGGAT{ljGGGGTCT M.paratuberc 

S^'^'^^^^'^'^^'^^^^^^^^^T^^GTTCGGATCGGGGTCT M. scrof ulacetim 
1279 CGAATCCTTrTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M. leprae 

1226 CGAATCCTTriAAAGCCGGTCTCAGTTCGGATCGGGGTCT M.kansasii 

1227 CGAATCCTTrTAAAGCCGGTCTCAGTTCGGATCGGGGTCT M gastri 
1260 CGAATCCTTrrlAAAGCCGGTCTCAGTTCGGATGGGGGTCT M.gordonae 
1221 CGAATCCTT|tPaAAGCCG6TCTCAGTTCGGATCGGG6TCT M.marinum 
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1330 1340 1350 1360 

GCAACTCGACCCC^GAAGTCGGAGTCGCTAGTAATCGCA M. tuberculosis 
gcaactcgaccccgtgaagtcggagtcgctagtaatcgca M.bovis 
GCAACTCGACCCC0TGAAGTCRRnr;Trr:rTnr^'pn»'T«/-rtr'Tv ^ 



gcaactcgaccc 
gcaactcgaccc 
gcaact@gacc 



tgaagtcggagtcgctagtaatcgca M. avium 
TGAAGTCGGAGTCGCTAGTAATCGCA M. intracellulare 
«>^i-L«s.A,a^T/^v.^v.,K^GAAGTCGGAGTCGCTAGTAATCGCA M. paratuberc 

gcaactcgaccccgtgaagtcggagtcgctagtaatcgca m. scrofulaceum 

GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M. leprae 
GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M. kansasii 
GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M . g as t r i 
GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M. gordonae 
GCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCA M . mar inum 
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128 TTCCGAACCCGGAAGCTAAGCCTGCCAGCGCCGATGATAC M. tuberculosis 

3 9 tQccgaacccggaagctaagcctgccagcgccgatgatac M . bovi 3 

41 TCCCGAACCCGGAAGCTAAGCCTGCCAGCGCC^TGATAC M.phlei 

3559 TRCCGAACCCGGAAGGTAAGCCTGgCAGCGCCGATGATAC M. leprae 

5743 TgCCGAACCCGGAAGCTAAGCCTGCCAGcQcCGATGATAC M.smegmatia 



168 
79 



90 100 110 120 

TGCCq£2££fipG- - - r TGGAAAAGTAGG ACACCGCCG AAC M . tube rculos is 
— TGGAAAAGTAGGgCACCQCCGAAC M.bovis 



TGCCCCTCCGGG 



8 1 TGCCC[rCA|cgGGy TGGAAAAGTAGGACACCGCCGAAC M . phle i 

3599 TGCCCmiCGGG TGGAAAAGTAGGACACgGCCGAAC M. leprae 

5782 TgccqgrtjcgGGg TGGAAAAGTAGGACACCGCCGAAC M.smegmatis 
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GGGAGCTGTCAACCGAGqaiatATCCGAGGATTTCCGAAT 
1 ^*^®^<^^'r<5'rCAACCGAGCATTGATCCGAGGATTTCCGAAT 

1053 gggagctgtcaaccgagcStBgatccgaggatttccgaat 

467 GGGAGCTGTCAACCGAGC 3 T 3 GATCCGAGGATTTCCGAAT 
GGGAGCTGTCAACCGAGC 3 T 3 GATCCGAGGATTTCCGAAT 



392 
167 
110 
2548 



M. avium 
M. paratuberc . 
M. tuberculosis 
M. phlei 

GGGAGCTGTCAACCGAGddTtiGATCCGAGGATO M ' g as t r i 

GGGAGCTGTCAACCGAGC 3 TgGATCCGAGGATTTCCGAAT M ' Icansas i i 
GGGAGCTGTCAACCGAG^?^ATCCGAGGATgrCCG^? H. Smegma^ is 
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GAATATATAGGGTGCG- 
GAATATATAGGGTGCG- 
1133 GAATATATAGG GTGC G- 
54 7 GAATATATAGGtCGTTjG- 
GAATATATAGGG^yCG 
GAATATATAGGGT6CG- 
GAATATATAGGGTGCG' 



200 



GGAGtQUVCGCGGGGAAGTGAAA M- avium 
GGAGGTAACGCGGGGAAGTGAAA M. paratuberc 
GG AGG 3 AACGCGGGGAAGTGAAA M. tuberculosis 
GGgGG3AACGCGGGGAAGTGAAA M. phlei 
■GGAGG 3 AACGCGGGGAAGTGAAA M. leprae 
•GGAGG 3 AACGCGGGGAAGTGAAA M . g a 3 1 r i 
o«oo ^TvV^'^';; GGAGG 3 AACGCGGGGAAGTGAAA M.kansasii 
2628. GAATATATAGGiigcg-GGgGGiu^CGCGGgGAAGTGAAA M.smegmatis 
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280 



-GTCAGTAGTGGCGAGCGA jc-CGGAACA-nh nTnnnnr-A m. 
-GTCAGTAGTGGCGAGCGAAC-CGGAACA-GGCTAAACCG M 
AGTAGTGGCGAGCGAAd^GGAACA-GGCTAAACCG M . 
-GTCAGTAGTGGCGAGCGAAEAQGGAgaAf^ M, 
-GggAGTAGTGGCGAGCGAAOSljGGAAll^IGGCTAAACCG M. 
-GT^GTAGTGGCGAGCGAAC 3pGGAACA I GGCTAAACCG M . 
""^ -GTmGTAGTGGCGAGCGAAC 3 CGGAACA I GGCTAAACCG M. 
2706 gGTBAGTAGTGGCGAGCGAAcH^GGA g^ phlGGCTAAACgG M, 
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paratuberc . 

tuberculosis 
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leprae 

gastri 

kansasii 
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290 



300 



310 



■ -'^^ 320 

III I^^^AXqaasfilvCCGGGTAGGGGTTGTGTGTGCGCSGGT M. avium 
12?0 c^H^"on^o^^''^''''''™'=''°"^<='^«'r'=TGCGG6GT M ^ar^uberc 

Cflp^l-CATG^^e^C^GTAGGGGTTGTGTGTGCGGSGT M. leprae 
- ^^^^T3i*^^°°°'^'^'''^°°'^TSTGTGTGCGG^T M.gastri 
91 at ^^^^^'^3F^^^*5<5GTAGGGGTTGTGTGTGCGGGGT M kanaaai, 
2745 @RTG§CATG^CCGGGTAGGGGTTGTGTGTGCGGGgJ M.3mejm«i3 



330 340 350 360 

■i-^X-'iGqA TTGATATtj rCTCAG( iTCTACCT(^Gf:Tr,nr.4 :6^ M. 

tlL i^^!°°°^S?''^^^°'^''T'=*^SS<='r'^CCTGGCTGAGG-GG M. 
x«:b» TeTGGGflBHGATATGTCTCAGdaCTACcQ 



1289 TGTGGGAji^^=|GATATGTCTCAGCBCTACd 
703 TGTGGGgCCTargTGTCflCAfflcp^ 
62 9 TGTGGG ATTGyTATGTCTCAWCTCT^ 
404 TGTGGGATSGATr"'- " 
347 TGTGGGATjqGAT, 
2785 TGTGGGApC 



igctgagB^g M 

GClSA^G^G M 



^ i*jJGAGG-GG M 

^tctcagctctaccSggctgagg-gg M 

,TCTCAGCTCTACCyGGCTGAGG-GG M 
^cgcggCTCTACCTGGCTGgG^G M 



avium 

paratuberc- 
cube rculosis 
.phlei 
. leprae 
gastri 
kansasii 
amegmatis 



370 



74:> M. tuberculosis 

III ^^^I^f^^^i^TGGTTAGigGAAGTGGCCTGGGAT M.phlei 

668 TAGTCAGAAAG^^GTGGTTAGCGGAAgTGGCCTGGGAI M. leprae 

III fcZi^^^^GTSTCGTGGTTAHCGGA^^^ M gastri 

2II3 'Sg^^p^S^J^^"^^^^^^^ M.Lnsasii 
2823 a?VGl@AGAAABrGT@GTGGTTAGCGGAAgrGGC@TGGGAH M.smegmatis 
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410 420 430 440 

pCCGTAGACGGTGAGAGCCCGGTACGCGAAA-ACC M. avium 
IGCCGTAGACGGTGAGAGCCCGGTnrrjrrinnn 



696 UtsUCCpcCGTAGACGGTGAGAGCCCGGTACGCGAAA-ACC M avd 

fof^ GGg2S5^'^*^'^^^^^^^'^^^^^^^^^^°T^^GCGAAA-ACC M. paratuberc 

ioo ^gjt^^^^^'T^^^GGTGAGAGCCCGGTACGCGAAA-ACC M. tuberculosis 

782- GGtgc I GCCGTAGggGGTGAGAGCCCGfr^cnCGAAA- ACH M.phlei 

708 GGCCIGCCGTAGACGGTGAGAGCCCgGTACGCGAAA-gcC M. leprae 

483 GG|T|cfltGCCGTAGACGGTGAGAGCCCf5flTn<-r:Ra7inn-n/-r. xa 

426 



^^N,v:.*«««^v3^,iL7MUML»^j^ijgjeTACGCGAAA-HCC M. leprae 
;ccgtagacggtgagagcccggtacgR|gaaa-acc M. gast ri 
o!f^ <^<^I32HE^^™^^*^^^'^^^^^'^*^^^^GTACGIG m. Icansasii 

2863 GGCCfer^CGTAGACGGTGAGAGCCCGGTACG@GAAA-ACC M . smegmat i s 



735 
735 



450 460 470 480 

CGGCACCTGCCTITATATCAACA^ M. avium 

CGGCACCTGCCTTATATCAACACCCGAGTAGCAGCGGGCC M. paratuberc 
ioo^ gGGCACCTGCCTptlAT^^ M . tube CCUlos i 3 

820 n[p|CT^C03CgpCACAGG- M.phlei 
HgGCACCTGCCTT 3 TATCAA|ri CCCGAGTAGCAGCGGGCC M. leprae 



747 
522 
465 



^ — - ' - * w^^w^w *j-i,«N^j-vuv^^jv7o\^v^ n.xeprae 

CGGCACCTGCCTT 3 TATCAA 11 CCCGAGTAGCAGCGGGCC M - g a s t r i 

^^^^^TGCCTTstrAT^^ M. Jcansasii 



cilra a «i*jrwwv2jj> * •-^'V'JMu iMiy^^Htjceeecc M . Jeans as i i 

2902 CGBcggCTGgCTl iSATGGTGTTl cCCGAGTAGCAGCGGfinn M. Smegmat is 



855 
855 



570 580 590 600 

GAGGGAATGGTGAAAAGTACCCCGGC 3AGGG-AGTGAAnT^ M. avium 



GAGGGAATGGTGAAAAGTACCCCGGGAGGG-AGTGAAATA M. paratuberc . 
1526 GAGGGAATGGTGAAAAGTACCCCGGGAGGGgAGTGAAASA M. tuberculosis 
937 GAGGGAATgGTGAAAAGTACCCCGGGAGGG-AGTGAAA^ M.phlei 
GAGGGAATGGTGAAAAGTACCCCGGGAGGG&VGTGAAATA M. leprae 
GAGGGAATGGTGAAAAGTACCCCGGGAGGG 3 AGTGAA;\Ba M . g a 3 1 r i 
GAGGGAATGGTGAAAAGTACCCCGGGAGGG3AGTGAAA3A M. kansasii 
GAGGGAATGGTGAAAAGTACCCCGGGAGGG^GTGAAA^ M. smegmat is 
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894 

894 

1566 

976 

907 

682 

625 



610 



620 



630 



640 



GTACCTGAAACCGTGTGCCTACAATCCGTCaSgC^T M* nh^^ff " ^ 

gtacctgaaaccgtgtgcctacaatccgtca^gcctE m ■ 

GTACCTGAAACCGTGTGCCTACAATCCGTW6AG«"^ 
GTACCTGAAACCGTGTGCCTACAATCCGTCAGAGCC 



3062 GTACCTGAAACCGTGgGCgrACAATCCGTCAGAGO 




M.gastci 
TT^ M.Icansasli 
M . smegmac i s 



660 670 680 

934 r ^ »Tt(^ GTGATGGCGTGCCTTTTGA M. avium 

1016 OTT] -^IUaIgTGGGGTGATGGCGTGCCTTTTGA M.phlei 

190 STGGGGTGATGGCGTGCgTTTTGA M. leprae 

Kfis n Z GTGGGGTGATGGCGTGCCTTTTGA M.gastci 

3102 liiiilll" GTGGGGTGATGGCGTGCCTTTTGA M.kansasii 

J1U^ fiCGTGll GTGGGGTGATGGCGTGCCTTTTGA M.smeamatia 



690 



700 



710 



720 



23 AGAATGAGCCTGCGAGTCAGGGACACGTCGCGAGGTTAAC M int racellu 1 
^°?^!°AGCCTGCGAGTCAGGGACACGTCGCGAGGTTAAC M par^uberc 

'^O'^TGAGCCTGCGAGTCAGGGACArGTCGC^GGTTAAC M bovis 
104 6 AGAATGAGCCT6CGAGTCAGGGACAIGTCGCGAGGTTAAC M.phlei 
tl^ *®»^TGAGCCT6C6AGTCAGGGACArGTCGCGAGGTTAAC M.lepcae 
747 AGAATGAGCCTGCGA6TCAGGGACAI8TCGCGAGGTTAAC M.gastri 

^GAATGAGCCTGCGAQTCAGGGACAISTCGCGAGOTTAAC M.lcansasii 
3132 AGAATGAGCCTGCGAGTCAGGGACAyGTCGCOAGGTTAAC H. smegmatis 
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1039 

103 

1039 

1726 

84 

1126 

1052 

827 

770 

3212 



770 

cdcATCCCCTTTGfifS- 



780 



790 



800 



CGCATCCCCTTTGGG- 
CGCATCCcfljTTTGGG- 

cgKcc 

CGACC 

CG I^CC^CCjfG 



CGIATCACSO 
CG I ATCplcpCG" 
CG r ATC< 




^SXaTAGTGGCGTGT M. avium 
-GTGTAGTGGCGTGT M. intracellulare 
GTGTAGTGGCGTGT M . paratube cc . 
■"•AGTGGCGTGT M. tuberculosis 

AGTGGCGTGT M. bo vis 

^GGTT^TGTAGTGGgGTGT M.phlei 



CGIAT^^gGl^CGg GTGTAGTGGTOTGT m!i 



eprae 

GTGTAGTGGCGTGT M.gastri 
GTGTAGTGGCGTGT M.kansasii 

GTGTAGtggSgtgt M.smegmatis 



1050 1060 1070 



1080 



2005 CAGCCAAACTCCGAATGCCG-TGGTG-TAflAAGCGTGGCA M tuberculosis 

^lll *^**^°^'^=T<=C6«^TGCCG-Ti5iy-TAAAAG^TGGCA M leprae 
1098 CAGCCAAACTCCGAATGCCG-TGGTG-TaHaRgcGTGGCA M gastrt 
1041 CAGCCAAACTCCGAATGCCG-TGGTG-TAhfcRGCGTGGCA M kan»«H ^ 
3086 CAGCCAAACTCCGAATGCCGglS^l^igSg^ Mis'^^g^^tis 



1170 



1180 



1190 



1200 



gJJ^AMiS^^ M. avium 

^^TGG^GGATGTG^GTCGC^-^^^ M.tuberculosis 
1519 AGTGGAAAAGGATGTGCAGTCGC^aSgACAACCAGGAGG M.phlei 
1441 AGTGGAAAAGGATGTGCAGTCGCflg^-GACAACCAGGAGG M. leprae 
1215 AGTGG^AAGGATGTGCAGTCGCAGA-GACAACCAGGAGG M.gastci 
1158 AGTGGgAAAGGATGTGCAGTCGCAGA-GACAACCAGGAGG M.kansasii 
3606 AGTGGAAAAGGATGTGyAGTCGCAGA§GAg^CCAGGAGG M.smegmatis 



Figure 4E 
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1504 
1504 
2201 
1598 
1520 
1294 
1237 
3686 



1250 1260 1270 1280 

CTCACTGGTCAAGTGATT IATGCGCCp ATAATGTAGCGGRr; M. avium 
CTCACTGGTCAAGTGATTATGCGCCGATAATGTAGCGGGG M. paratuberc 
.CTCACTGGTCAAGTGATtStgCGCCGATAATGTAGCGGGG M. tuberculosis 
CTCACTGGTCAAGTGATTGTGCGCgGATAATGTAGCGGGG M. phlei 
CTCACTGGTCAAGTGATT3TGCGCCGATAATGTAGCGGGG M. leprae 
CTCACTGGTCAAGTGATT 3 TGCGCCGATAATGTAGCGGGG M . g as t r i 
CTCACTGGTCAAGTGATT3TGCGCCGATAATGTAGCGGGG M. kansasii 
grCACTGGTCAAGTGATTgTGCGCCGATAgrGlgGCGGGG M . smegmat i S 



1290 1300 1310 1320 

1544 CTCAAGCACACCGCCGAAGCCGCGGCACA' irCATCTT-TA M. avium 
1544 CTCAAGCACACCGCCGAAGCCGCGGCACATTCATCTT-TA M. paratuberc . 
2241 CTCAAGCACACCGCCGAAGCCGCGGCACAlgCAarTTS^ M. tuberculosis 
1638 CTCAAGCACACCGCCGAAGCCGCGGC;\E^5rCASC@TITy M. phlei 
1560 CTCAAGCACACCGCCGAAGCCGCGGC ACATTCa |c|c TtHta M. leprae 

1334 ctcaagcacaccgccgaagccgcgF 



1277 CTCAAGCACACCGCCGAAGCCGCgU 
3726 QtCAAGCACACCGCCGAAGCCGCGG^r I — Gcj CAtfi 



•ACC3C-RA M.gastri 
A|qc|Gc|--A. M.kansasii 



'HMifAQ M. smegmat is 



1330 1340 1350 1360 

1583 CGGTGGAC GTGGGTAGGGGAGCGT lcCCCh ATTCAGCGAap; M. avium 

1583 CGGTGGATGTGGGTAGGGGAGCGTCCCCCATTCAGCGAAG M. paratuberc - 

2280 -GGTGG&'GTGGGTAGGGGAGCGTCCdijCATTCAGCGAAG M. tuberculosis 

1676 TGGg3G|^GTGGGTAGGGGAGCGTCCgGCATgcgGgGAAG M. phlei 

1600 SGGTOGATGTGGQTAGGGGAGCGTgcorCATTCAGCGAAG M. leprae 

1367 n GGT1 ITGGGTAGGGGAGCGTCCC T CATTCAGCGAAG M.gastri 

1310 R|GGaj TGGGTAGGGGAGCGTCCdijcATTCAGCGAAG M.kansasii 

3764 fTT h'GGGTAGGGGAGCGTr rg^^T^gngr^n M.smegmatis 



Figure 4F 
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^^'^O 1380 13 90 1400 

it^l S^^°°°T°^°GTGGTGGAGGGTGGGGGAGTGAGW? M^par^, 
2319 CCflCCGGGTGacrrjfSTrtfi'Pr.r^n^o^m^^ r.?^* ".parati 



I J;^^''^^ ''•^TSGAGGGTGgGGGAGTGAGAAT M . ph le i 

Cw1CCGGGT@RCCGGTGGTGGAGGGTGGGgHrgTGAGAAT M leorae 
cbGCCGGGTGACCGGTGGTGGAGG0rGr,r,«fBn.i^»2C^I 



paratube cc. 
rculosis 



1402 C^CCGGGTGACCGGTGGTGGAG 
1345 CTClcCGGGTGACCGGTGGTGGAG 



'GGGGGAGTGAGAAT M.gastri 
'GGGGGAGTGAGAAT M.Jcansasii 



3796 cE^GCCGHrTETl-ra^m^r^^^^ M.Jcansasii 
qcgCCGHGTfegcg^TGGTGGAGGGTGgGGGAGTGAGAAT M.smegmatig 



1530 



1540 



1550 



1781 
1781 
2479 
1875 
1800 



1560 



CGATGGACAACGGGTTGATATTCCCGTAUCCGTGl iATGG^ M. avium 
'l^^l^^^'l^^ M. paratuberc 

CGATGGACAACGGGTTGATATTCCCGTACCCGTGtQtgHg M leorae 
Isn? ^^^^^®'^^'^^<5<^®'^TGATATTCCCGTACCCGTGT3TGiG nigastri 
1505 CGATGGACAACGGGTTGATATTCCCGTACCCGTGT3TGGG M kansasii 
3956 CGATGGACAACGGGTTGATATTCCCGTACCCGTGT^gSg M smeJmatL 



1821 
1821 
2519 
1915 
1840 
1602 
1545 
3996 



1600 



1570 1580 1590 

^-(3TCCCTGATjSAATCA>GCGGTACTAACCACCCAAAACCG M. avium 

CGgccfrGAgGAATCA^GCGGTACTAACCACCCAAAACCG M. tuberculosis 
'l^IE^S'''''''^^^^ M.phlei 
CGQC^GATGAATCA-GCGGTACTgACCACCCAAAACCG M. leprae 
'^^^TGAATCA-GCGGTACTAACCACCCAAAACCG M.gastri 
TGATGAATCA-GCGGTACTAACCACCCAAAACCG M . Jeans as i i 
^GATGAATCA-GCGGTACTAACCAgcCAAAACCg M . smegmat i s 



Figure 4G 
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1610 



1620 



1630 



1640 



1860 
1860 
2558 
1955 
1879 
1641 
1584 
4035 



GAT-CG ^CCAT-TC CCCTTCGGGGC aC-GTGGCGATT-ch G M. avium 
GAT-CGACCAT-TCCCCTTCGGGGGC-GTGGCGATT-CGG M- pacatuberc . 



gat-cg; 

Gisg-CG 
GAT-CGACCA 
GAT-CGA 
GAT-CGA 




tccccttcgggggFSgtgi 
" 'ccF^tcgggg F-Pg tgI ^ ^ 

'CCCCTTCGGGGGC r^GGSGblTT-CGG M- leprae 



STC- 



TCCCCTTCGGGGC ^ 
- TCCCCTTCGGGGGC-GTGGyGblTjcy 



&CCGgGACCgCAgcgr-|TTCGGGG F-^ M.smegmatis 



GG M. tuberculosis 
SG M.phlei 



jG M.gastri 
JG M.Icansasii 



1896 
1896 
2594 
1986 
1917 
1677 
1620 
4071 



1650 1660 1670 1680 

GGCTGCGTG( feACCTTCGC| rGGTAGTAGTCAAG< lAATE GG M. avium 
GGCTGCGTGGGACCTTCGCTGGTAGTAGTCAAGCAATGGG M.paratuberc . 
GGCTGCGTGGGAgc TTC GCTGGTAGTAGTCAAGd^^gGGG M- tuberculosis 
GGCTGCGTGGG ACC^G^G^GGTAGTAGTCAAGC G ATGGG M . phle i 

ggctgcgtgg gaB cttcg[i)tggtagtagtcaagc g atggg m- leprae 

GGCTGCGTGgRgCCTTCGCTGGTAGTAGTCAAGCG ATGGG M. gastri 
GGCTGCGTGGgigcCTTCGCTGGTAGTAGTCAAGdG atggg M. kansasii 
GGCTGC§TGGGACCTTCg3tGGTAGTAGTCAAGc|^TGGG M- smegmatis 



1690 



1700 



1710 



1720 



1936 
1936 
2634 
2025 
1957 
1717 
1660 
4111 



1974 
1974 
2672 
2063 
1995 
1755 
1698 
4149 



-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- m. avium 
-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M . par atube rc . 

-gtgacgcaggaagg^gccgtaccagtcagtggtaaQa- M. tuberculosis 
-gtgacgcaggaaggtagccgtaccagtcagtggtaata- M. phlei 
-gtgacgcaggaagg|iJagccgtaccagtcagtggtaata- m. leprae 

-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M. gast ri 
-GTGACGCAGGAAGGCAGCCGTACCAGTCAGTGGTAATA- M . kans as i i 
-GTGACGCAGGAAGG@AGCCGTACC@GTCAGTGGTAATA- M. smegmatis 

1730 1740 1750 1760 

-CTGGGGCAAGCC XGTAG— -AI jAGCGATAGGCAAATCCGT M. avium 
-CTGGGGCAAGCCCGTAG — AGAGCGATAGGCAAATCCGT M. paratuberc . 

-ctggggcaagccSgtagE^gagcgataggcaaatccgt M. tuberculosis 

-cgGGGGgAAgcqgGTAG GGOGAGgGATAGGCAAATCCGT M . phle i 

-ctgg@gcaagcccgtagggIagagcgataggcaaatccgt m. leprae 

-CTGGGGCAAGCcHgTAG GG AGAGCGATAGGCAAATCCGT M . g as t r i 
-CTGGGGC7UVGCC fiGTAG GG AG AGCG ATAGGCAAATCCGT M. kansasii 
-CgGG@G@AAGCcjljGTAGg3AGgc^ATAGG@AAATCCGT M . smegmat i S 



Figure 4H 
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3-810 1820 1830 1840 

2051 CG-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA-- M avium 
2051 CG-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M^paratuberc 
2751 CG-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M. tuberculos] 
2141 CG-AATTCGGTGATCCTgTGCTG@C§AGAAAAGCCTCTA- M-phlei 
2074 CG-AATTCGGTgAgCCTCTGCTGCCAAGAAAAGCCTCTA- M leprae 
1834 CG-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M gastri 
1777 CG-AATTCGGTGATCCTCTGCTGCCAAGAAAAGCCTCTA- M'kansasii 
4228 CG-AATTCGGTGATCCTgrGCTGCC#lGAAAAGCCTCTA- M . smegmat i s 



1850 



1860 



1870 



1880 



2089 GCGAGqaSi^I^iSapGGCCCGTACCCCAAACCAACACAGGT M. avium 

2089 GCGAGCACATACACgGCCCGTACCCCAAACCAACACAGGT M.paratuberc 

nil GCGAGCACA@ACACGGCCCGTACCCCAAACC#VCACAGGT M. tuberculosis 

2179 GCgAGCeCATACACGGCCCGTACCCCAAACCAACACAGGT M.phlei 

2112 GCGAGCA@A^g§CGGCCCGTACCCCAAACCa\CACAGGT M. leprae 

1872 GCGAGCACA C ACACGGCCCGTACCCCAAACC 3 ACACAGG M . g a 3 1 r i 

1815 GCGAGCACAyACACGGCCCGTACCCCAAACC^CACAGGT M.kansasii 

4266 GCGAGgACATACACGGCCCGTACCCCAAACCAACACAGGT M- smegmat is 



1970 1980 1990 2000 

2208 AGGGG^CS^GG^^ai^GTGAACACCCTTGCGGTGGGAGC M. avium 
2208 AGGGGGCCCGGAATACCGTGAACACCCTTGCGGTGGGAGC M.paratuberc 
2908 AGGGGGRCCGGAATAgCGTGAACACCCTTGCGGTGGGAGC M. tuberculosis 
2298 AGGGGGnCCg^frACCGTGAiGic@CTTGCGGgGG^GC M.phlei 
2231 AGGGGGgcCGGAATAgCGTGAACACCCTTGCGGTGGGAGC M. leprae 
^^^^ „ M. gastri 

1934 AGGGGGMCCGGAATACCGTGAACACCCTTGCGG TGGGA GC M.kansasii 
4385 AGGGGGHcC^ATiiCGTGgR^C@rTgCGGgicgRGC M.smegmatis 



2010 2020 2030 2040 

ipGCAGAAACCAGTC^gfiaVGCG ACT- GTTTA M. avium 



2248 GGGATlJi^i^^g^ w v/4-v^JJ-M-vl-k^^^^^-vw i 'jt itm m . avi um 

2248 GGGATTCGGCCGCAGAAACCAGTGGGTAGCGACT-GTTTA M . par at ube rc . 

2948 GGGAtQcggScgCAGAAACCAGTgHgSaGCGACT-GTTTA M. tuberculosis 

2338 GGG^^T^GG rgGCAgAAACCAGTG ft G 3 AGCGACT-GTTTA M.phlei 

2271 GGGATgCGG(ipGCAGA@ACCAGTGyG^GCGACT-GTTTA M. leprae 
^^^^ _ M. gastri 

1974 GGGATTCGGfflCGCAGAAACCAGTGHGHAGCGACTgG M.kansasii 

4425 GgGAgTgGG^CAgAAACCAGTGyGyAGCGACT-GTTTA M.smegmatis 



Figure 41 
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2130 2140 2150 2160 

2367 CCGTTAACCcJsih-AAGGGTGAAGCGGAGAATTTAAGCCC M avium 
2367 CCGTTAACCCGTt-AAGGGTGAAGCGGAGAATTTAAGCCC M.paracuberc 
3067 CCGTTAACCCG|--AAGGGTGAAGCGGAGAATTTAAGCCC M. tuberculosis 
2457 ^TTAACCCtlgJrCG^GGTGAAGCGGAGAATTTAAGCCC M.phlei 
X910 ^'^'^'^^^^^^'^^^^'T^'^GCGGAGAATTTAAGCCC M. leprae 

2094 CCGTTAACCCg H— AA GGGTGAAGCGGAGAATTTAAGCCC M^kansasii 
4544 CCGTTAACCCgpfllGGGTGAAGCGGAGAATTTAAGCCC M. smegmat is 



2250 2260 2270 2280 

2485 GTAACGACTT<ECAAFTGTCTCAACCATAGACTCGGCGAA M. avium 
2485 GTAACGACTTCCCAACTGTCTCAACCATAGACTCGGCGAA M.paratuberc 
3185 GTAACGACTTCSCAACTGTCTCAACCATAGACTCGGCGAA M. tuberculosis 
2577 GTAACGACTTCICAACTGTCTCAACCATAGACTCGGCGAA M.phlei 
2508 GTAACGACTTqgCAACTGTCTCAACCATAGACTCGGCGAA M. leprae 
ooJo ^ M.gastri 

2212 GTAACGACTTCfflCAACTGTCTCAACCATAGACTCGGCGAA M.kansasii 
4663 GTAACGACTTCtl|cJ^ACTGTCTCAACgATAGACTCGGCGAA M.smegmatis 



2605 
2605 
3305 
2697 
2628 
1910 
2332 
4782 



2370 ^ 2380 2390 2400 

GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACl hf^dAA' M. avium 
GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGAC^ pQ^atuberc . 

GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACtB^ . t Ube r culo s i S 

GQTCGgTACGGTt^GTGTAGGATAGGTGGGAGACT S TGAA M.phlei 
GTTCGGTgCGGTTTGTGTAGGATAGGTGGGAQACTgTGAA M. leprae 

M.gastri 

GTTCGGTACGGTTTGTGTAGGATAGGTGGGAGACtStgaa M. Jeans as ii 
GgTCGgTACGGrrT^TGTAGGATAGGTQGGAGACTgrQAA M. smegmatis 



Figure 4J 
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M. intracelluiare 
ratubecc. 
cculosis 



2668 @cll^ACGCiRGTlS@TGGAGTCGTTGTT6^?ACC ^Telll^ 
4822 GCtrfCTHACGCCAGTgTGyGTGGAGTCGTTGTTGAAATACC M.smegm^i, 



2450 2460 2470 2480 

2777 ACTCTGATCGTRTTGG^TCTAAC:TCGHACCBlfc^TC M ohl-? 
2708 ACTCTGATiGTATTG^C^TAA$TCG^C^^ M.phlei 
1910 a -Ta 

2412 ACTCTGATCGTATTGGACACCTAACGTCGAACCC 
4862 ACTCTGATCGTATTGG|c^CTAAc|rCG|AcH3 



ATC M. leprae 
M.gastri 
iTC M. Icansasii 
'ATC M.smegmatis 



2690 2700 2710 2720 

^ GGTGTCS:TCAACGGATAAAAGGTACCCCGGGGATAAdg& M 
4 GGTGTCACTCAACGGATAAAAGGTACCCCGGGGATAAdSs m' 
I ^2I2lS'^^'^^®^^'^^^^<5®™CCCCG66GATAACRS M^tubercul 
,TCAACGGATAAAAGGTACCCC666GATAAC R S M . ph le i 

itcaacggataaaaggtaccccggggataacHg M- leprae 

M-gastri 



292 
292 

362 5 GGTGT 
3017 GGTGT 
2948 GGTGT 
1910 
2652 
5102 




avium 

paratuberc- 
tube rculosis 



M. Icansasii 
M. smegmatis 



2730 



2740 



2750 



2760 



2ff^ GCTGATCTTCCCCAAGAGTCCATATCGACG6GATGGTTTG M. avium 
2964 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M-paratuberc 
3665 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M. tuberculosis 
3057 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M.phlei 
2988 GCTGATCTTCCCCAAGAGTCCATATCGACGGGAT6GTTTG M. leprae 

2692 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M^kanSMii 
5142 GCTGATCTTCCCCAAGAGTCCATATCGACGGGATGGTTTG M.smegmatis 

Figure 4K 
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2770 2780 2 790 2800 

Innt G^^ACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M avium 
3004 GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA n'oaratuberc 

GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA m' ^ubercStosi. 
GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA H.'Shl" 
GCACCTCGATGTCGGCTCGTCGCATCCTGGGGCTGgAGCA m! leprae 

c,;; ^^'^CC'^^GATGTCGGCTCGTCGCATCCTGGGGCTGGAGCA M*kansaiii 
5182 GCACCTC GATGTCGGCTCGTCGCATCCTGGGGCTGGA^^^ wi^me^matis 

2810 2820 2830 2840 

^^^^ GGTCCCAJ^GTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. avium 
3044 C.GTnrrnnRn,3TTGGGCTGTTCGCCC-ATTAAAGCGGCAC Mljaratuberc 

;gttgggctgttcgccc-attaaagcggcac m. tuberculosis 

IGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. phlei 
rGTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M. leprae 

.GTTGGGCTGTTCGCCC-ATTAAAGCGGCAC M^kansasii 
fGTTGGGCTGTTCGCCCgATTAAAGCGGCAC M. smegmat is 



3705 
3097 
3028 
1910 
2732 



3044 GGTCCC 
3745 GGTCCC 
3137 GGTCCC 
3068 GGTCCC 
1910 

2772 GGTCCC 
5222 GGTCCC 




3050 



3060 



3070 



3283 CAAGATCAGGTTT- 
638 CAAGATCAGGTTT- 
3283 CAAGATCAGGTTT- 
3984 CAAGATCAGGTTT- 
570 CAAGATCAGGTTT- 
3376 CAAGaHcAGgStt- 
3307 CAA 
1910 

3011 caagatcaggBtt- 

5462 CAAGAgCAGGyPT- 



3080 



CTCACc dTTTTAGAE GRlXTn nrtrsr-r-A 
CTCACCCTTTTAGAGGGATAAGGCCC M 
CTCACCCTTTTAGAGGGATAAGGCCC M 



CTCACC< 
CtCACC 
CTCACCC 



•CtCACCC ^ 
■CTCACCCI 



^GGATAAGQCCC M 
_ GGATAAGGCCC M 
3^AGGGATAAGGCCC M. 

M. 
M, 

_ GGATAAGGCCC M, 
fAGGGATAAGGCCC M. 



. avium 

. intracellulare 
paratuberc- 
tuberculosis 
bovis 
phlei 
leprae 
gastri 
Icansasii 
smegmat is 



3322 

677 

3322 

4023 

609 

3415 

3309 

1910 

3050 

5501 



CCCGC- 
CCCGC- 
CCCGC- 
CCCGC- 
CCCGC- 
CCCGC- 



CCCGC- 
CCCGC- 



3090 3100 3110 3120 

AGACCACGGcy^TTGATAqaSPMACCTGGAAQCT M. 
■AGACCACGGGtl)T0GATAGGCCAGACCTGGAAGCT M. 
AGAfflCACGGGATTGATAGGCCAGACCTGGAAGCT M 

AGARCACGGr"-^^' 

AGA^ACGG 
AGACCAC6G6A' 



5^TAGGgCAGACCTGGAAGCT M, 
pVTAG Gm CAGACCTGGAAGCT M. 
fATAG^CAGACCTGg^Cg M, 

M, 

•AGA§CACGGG@lgGATAGGCCAGACCTGGAAGCT M, 
AGACCACGGGATTGATAGgcCAGACCTGGTUVGCg M, 



avium 

intracellulare 

paratuberc. 

tuberculosis 

bovis 

phlei 

leprae 

gastri 

kansasii 

smegmat is 



Figure 4L 
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I I 1 I 

130 140 150 160 

107 GAGTAACACGTGGqCAfVTCTGCCCTGCACTTC- GGG ATAA M.avium 

5 9 GAGTAACACGTGGGCAATCTGCCCTGCACTTC- GGGATAA M.intracellulare 

107 GAGTAACACGTGGGCAATClQcCCTGCACTTC-GGGATAA M. paratuberc . 

70 GAGTAACACGTGGGCAATCTGCCCTGCACTTC-GGGATAA M- SCrof ulaceum 

7 0 G AGTAAC ACGTGGG^aATCTGCCCTGCACTTC- GGGATAA M.tuberculosis 

209 GAGTAACACGTGGGpdATCTGCCCTGCACTTC-GGGATAA M-bovis 

120 GAGTAACACGTGGGE[^TCTGCCCTGCACTTC§GGGATAA M. leprae 

69 GAGTAACACGTGGGCAATCTGCCCTGCACK3C-GGGATAA M . kans as i i 

70 GAGTAACACGTGGGCAATCTGCCCTGCAckgC-GGGATAA M.gastri 
104 GAGTAACACGTGGG SA ATCTGCCCTGCActpfrC- GGGATAA M . go r do n ae 
64 GAGTAACACGTGGG^ATCTGCCCTGCACTTC-GGGATAA M.marinum 



450 



460 



470 



480 



424 
376 
424 
387 
389 
528 
439 
386 
387 
420 
381 



AAACCTCTTTCACCATCGACGAAGGTCCGG QTTTTC TCGG M, 

aaacctctttcaccatcgacgaaggtccgggttttctcgg m , 
aaacctctttcaccatcgacgaaggtcc gggtt ttctHgg M . 

AAACCTCTTTCACCATCGACGAAGGg^C^EEE^STl^gGG M. 

rCTCGG M. 



AAACCTCTTTCACCATCGACGAAGGTCCGGGT" 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT' 
AAACCTCTTTCACCATCGACGAAGGTCgGGi 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT' 
AAACCTCTTTCACCATCGACGAAGGTCCGGGT 
AAACCTCTTTCACCATCGACGAAGGTCCGGGTTTTCTCGG M 
AAACCTCTTTCACCATCGACGAAGGTgCGGGTTTTCTCGG M 



'CTCGG M, 

TTCTCGG M. 

CTCGG M, 

rCTCGG M, 



avium 

int race llul are 

paratuberc . 

scrofulaceum 

tuberculosis 

bovis 

leprae 

kansasii 

gastri 

gordonae 

marinum 



* 490 500 510 520 

429 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACQTG M. tUbercuXoslS 

568 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGtO M.bovls 

464 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M.avium 

416 ATTG ACGGTAGGTGGAGJ^AGAAGCACCGGCCAACTACGTG M.intracellulare 

4 64 ATTGACGGTAGGTGGAGAAGAAGCA d ^ CTACGTG M. par atube rc - 

424 gTTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. SCrofulaceum 

479 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. leprae 

426 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M. kansasii 

427 ATTGACGGTAGGTGGAGAAGAAGCACC6GCCAACTACGTO M.gasCri 
460 ggrGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACQTQ M.gordonae 
421 ATTGACGGTAGGTGGAGAAGAAGCACCGGCCAACTACGTG M.marinum 



Figure 5A 
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1130 



1140 



1150 



1160 



TGTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGA6AG 

;;;; '^^'^^^'^^"^'^GC'^AGCRaGTAATGElbGGGACTCGTGAG M 

1208 TCTCATGTTGCCAGCftCGTAATGSlGGGGACTCGTGAGAG M 

1119 TCTCATGTTGCCAGC^TAATGyGGGGACTCGTGAGAG M 

1066 TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGT6A6AG M 

1067 TCTCATGTTGCCAGCGGGTAATGCCGGGGACTCGTGA6AG M 
1100 TCTCATGTTGCCAGCGGGTAATGCCGGGGACTC6TGAGAG M 

1061 tctcatgttgccagcQgtaatgIIggggactcgtgagag M 



.avium 

. intracellulare 

-paratuberc . 

-scrofulaceum 

•tuberculosis 

-bovis 

.leprae 

. Icansasii 

.gastri 

.gordonae 

.marinum 



1290 



1300 



1310 



1320 



^2^4 ceAAT(4cTTT22fWVGCCGGACTCAGTTCGGAia „ 

1216 CGAATCCTTTTAAAGCCGGgCTCAGTTCGGATTCGGGTCT M 

12 58 CGAATCCTTTTAAAGCCGGACTCAGTTCGGATTGGGGTCT M 

1224 CGAATCCTTTlWWGCCGefflCTCAGTTCGGAl^ M 

1229 CGAATCCT-IphAAGCCGGTCTCAGTTCGGAT:^ M 

1368 CGAATCCTT^^WUVGCCGGICTCAGTTCGGATCGGGGTCT M 

1279 CGAATCCTTTTAAAGCCGGICTCAGTTCGGATCGGGGTCT m' 

1226 cgaatccttttaaagccggictcagttcggat:ggggtct m' 

1227 cgaatccttttaaagccggictcagttcggatcggggtct m 
1260 cgaatccttttaaagccggictcagttcggat:ggggtct m' 
1221 cgaatcctttQaaagccgg|i1ctcagttcggatHggggtct m. 
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1330 



1340 



1350 



1360 



1304 GCAACTCGACCCqgpQAAGTCGGAGTCGCTAGTAATCGCA M, 
1256 GCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCQCA M, 
1298 GCAACT@GACCC^TGAAGTCGGAGTCGCTAGTAATCGCA M, 
1264 GCAACTCGACCCC^GAAGTCGGAGTCGCTAGTAAtCOCA M, 
1268 GCAACTCGACCCC 3 TGAAGTCGGAGTCGCTAGTAATCQCA M . 
1407 GCAACTCGACCCC 3 TGAAGTCGGAGTCGCTAGTAATCGCA M, 
1319 GCAACTCGACCCC G TGAAGTCGGAGTCGCTAGTAATCGCA M. 

1266 GCAACTCGACCCC G TGAAGTCGGAGTCGCTAGTAATCGCA M, 

1267 GCAACTCGACCCC 3 TGAAGTCGGAGTCGCTAGTAATCGCA M. 
1300 GCAACTCGACCCC 3 TGAAGTCGGAGTCGCTAGTAATCGCA M , 
1260 GCAACTCGACCCCgTGAAGTCGGAGTCGCTAGTAATCGCA M. 
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Figure 5B 
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Figure 7 



